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(54) DETERMINATION OF LIPOPROTEIN CHOLESTEROL AND REAGENT KIT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide both a method for determining the cholesterol in a 
fraction of a lipoprotein such as a high-density lipoprotein(HDL) or a low-density lipoprotein 
(LDL) in a biologiocal sample without carrying out the separation by centrifuging operating using 
a general-purpose automatic analyzer and without causing trubidity during the reaction and a 
reagent kit suitable used for the method. 

SOLUTION: Cholesterol in another lipoprotein fraction is reacted with at least a cholesterol 
oxidase to determine the absorbance. Choelsterol in a specific lipoprotein fraction is then 
reacted with at least a cholesterol dehydrogenase to determine the absorbance. The cholesterol 
concentration in the specific lipoprotein fraction is determined from the difference in the 
absorbance. The operations are especially performed under conditions without causing the 
turbidity in the reactional liquid. Thereby, the cholesterol in the specific lipoprotein fraction can 
be determined. Since separating fractionation such as centrifuging fractionation is not required, 
the operations are simple and problems in determination errors and artificial factors can be 
reduced. The continuous determination using a general-purpose type automatic analyzer can be 
performed and the determination of the cholesterol can be multichanneled with other test items 
to carry out the determination. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fixed quantity method of the lipoprotein cholesterol characterized by making the 
cholesterol in a specific lipoprotein fraction act on a cholesterol dehydrogenase at least, 
measuring an absorbance, and carrying out the fixed quantity of the cholesterol in a specific 
lipoprotein fraction from the difference of both absorbances after being the method of carrying 
out the fixed quantity of the cholesterol in the lipoprotein fraction of pinpointing in a biological 
material under coexistence of other lipoprotein fractions, making the cholesterol in other 
lipoprotein fractions act on a cholesterol oxidase at least and measuring an absorbance. 
[Claim 2] The fixed quantity method of the lipoprotein cholesterol characterized by being the 
method of carrying out the fixed quantity of the cholesterol in the lipoprotein fraction of 
pinpointing in a biological material under coexistence of other lipoprotein fractions, and making 
the compound which can form the complex of lipoprotein cholesterol and water fusibility in 
reaction time with a biological material, a cholesterol oxidase, and a cholesterol dehydrogenase 
at least exist, and making it not make the reaction time concerned produce an aggregate. 
[Claim 3] The fixed quantity method of lipoprotein cholesterol and the lipoprotein cholesterol 
according to claim 2 as which the compound which can form the complex of water fusibility is 
chosen from KARIKUSU allenes, a KARIKUSU allene derivative, the poly anion, water-soluble 
polymer, and polysaccharide and which is a kind at least. 

[Claim 4] Under the conditions which it is [ conditions ] the method of carrying out the fixed 
quantity of the cholesterol in the lipoprotein fraction of pinpointing in a biological material under 
coexistence of other lipoprotein fractions, and do not produce condensation of the lipoprotein in 
a biological material The cholesterol in other lipoprotein fractions is made to act on a cholesterol 
oxidase at least. The fixed quantity method of the lipoprotein cholesterol characterized by 
making the cholesterol in a specific lipoprotein fraction act on a cholesterol dehydrogenase at 
least, measuring an absorbance, and carrying out the fixed quantity of the cholesterol in a 
specific lipoprotein fraction from the difference of both absorbances after measuring an 
absorbance. 

[Claim 5] The fixed quantity method of lipoprotein cholesterol according to claim 1 to 4 that a 
specific lipoprotein is the quality of high density lipoprotein, the quality of low-density lipoprotein, 
the quality of very low density lipoprotein, or a remnant Mr. lipoprotein. 
[Claim 6] The fixed quantity method of the lipoprotein cholesterol according to claim 1 to 5 
which is the enzyme with which a cholesterol dehydrogenase carries out the catalyst of the 
reaction which changes beta-nicotinamide adenine dinucleotide oxidation type, a Thio- 
nicotinamide adenine dinucleotide oxidation type, beta-nicotinamide-adenine-dinucleotide- 
phosphate oxidation type, or a Thio-nicotinamide-adenine-dinucleotide-phosphate oxidation type 
into these reduction types. 

[Claim 7] The reagent kit for lipoprotein cholesterol measurement which is a reagent kit for 
measuring the cholesterol in a specific lipoprotein fraction by the cholesterol dehydrogenase, and 
is a reagent kit for carrying out a fixed quantity under coexistence of other lipoprotein fractions, 
and makes a cholesterol oxidase and a cholesterol dehydrogenase a component at least. 
[Claim 8] The reagent kit for lipoprotein cholesterol measurement which is a reagent kit for 
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measuring the cholesterol in a specific lipoprotein fraction by the chol sterol dehydrogenase, and 
is a reagent kit for carrying out a fixed quantity under coexistence of other lipoprotein fractions, 
and makes a cholesterol oxidase and a cholesterol dehydrogenase a component at least, without 
making the lipoprotein in a biological material condense. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of 
carrying out the fixed quantity of the cholesterol which is among the lipoprotein fraction in a 
biological material, and the reagent kit used suitable for this method in the field of a clinical 
diagnosis 
[0002] 

[Description of the Prior Art] Fractionation of the lipoprotein is carried out to the quality of 
high density lipoprotein (HDL, specific gravity 1.063-1.21), the quality of low-density 
lipoprotein (LDL, specific gravity 1.019-1.063), the quality of very low density lipoprotein 
(VLDL, specific gravity 1.006-1.019), and the Cairo micron (CM, specific gravity <1.006) by 
ultracentrifuge operation for many years. This fractionation operation needed the 
ultracentrifuge upwards, and centrifugal had to be performed for several days and was not able 
to process many samples, this — instead of — fractionation which made bivalent cations, such 
as magnesium and calcium, live together in the poly anion, or made the bivalent cation live 
together in a tungstophosphoric acid, such as a polyethylene glycol or dextran sulfate, — an 
agent — the method of carrying out fractionation only of the HDL which it is made to mix with 
a solution and a blood serum, and LDL, VLDL and CM are settled, and remains in the 
supernatant liquid after centrifugal was in use The automatic analyzer which has spread widely 
in the field of a clinical test was able to be used for this method. That is, since measurement 
of the total cholesterol by enzymatic process was established with the automatic analysis 
machine, the cholesterol in the HDL fraction which carried out fractionation was able to apply 
it, and was able to ask for the cholesterol concentration in a HDL fraction. 
[0003] however, the fixed quantity error at the time of making it mix with a fractionation agent 
and a blood serum with it and a sample — mistaking — etc. — it had become a problem [ this 
method also needs centrifugal operation and artificial although it is a low speed ] Moreover, it 
has not measured simultaneously with other general biochemistry items with an automatic 
analyzer. Quick correspondence is called for and, as for the clinical test, shortening of 
inspection time had become a technical problem also from this thing. 
[0004] There is a report [the reference value of the total cholesterol, a setting basis, 
arteriosclerosis, 24 (6), 260 (1996)] which, on the other hand, thinks as important the 
cholesterol value in the LDL fraction which is the risk-factor of arteriosclerosis clinically. The 
cholesterol value in a present LDL fraction substitutes and searches for an experiential factor 
from the measurement result of the cholesterol in the total cholesterol (T-CHO), a neutral fat 
(TG). and a HDL fraction. The formula [Friedewald WT, et al, Clin.Chem., 18,499-502 (1972)] is 
shown below. 

[0005] The cholesterol value in a LDL fraction = (T-CHO value) -(cholesterol value in HDL 
fraction)- (TG value)/5. [0006] By this method, if all of three items to measure are not 
measured by accuracy, it is not materialized, moreover, [Warnick GR said for calculated value 
to stop reflecting the cholesterol concentration in a LDL fraction if TG value exceeds 400 
mg/ dl or the cholesterol concentration in a LDL fraction becomes 1 00 or less mg/dl, et al, and 
Clin.Chem. — 36 (1), 15-19 (1990), McNamara JR, et al, and Clin.Chem. — 36 (1) and 36-42 
(1990) — ] . Therefore, it is the method by which important outlying observation is not 
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calculated There are the method of separating lipoprotein by electrophoresis and otherwise, 
measuring the amount of proteins and a measuring method of the cholesterol according to 
lipoprotein by HPLC, and expensive equipment is [ it is the way a sample throughput is 
missing, and ] also needed. 

[0007] In order to solve the problem mentioned above about the cholesterol measurement in a 
HDL fraction in recent years, the kit which measures the cholesterol in a full automatic HDL 
fraction is developed, and it is spreading. Although the technology looked at by the patent No. 
2600065 official report, JP.8-201393A and JP.8-131 195,A uses a fractionation agent 
together, it forms insoluble settlings with the detergent for which the metal used as a bivalent 
cation contained in a fractionation agent is generally used with an automatic analyzer, and 
when it is accumulated by the waste fluid mechanism, it causes failure. Furthermore, the 
insoluble aggregate was formed into reaction mixture, the muddiness which affects a 
measurement result arose, the reaction cell was polluted by about [ that it is the cause of a 
measurement error ], and the aggregate, and the measurement result of other biochemistry 
items measured simultaneously is affected not a little. 

[0008] Almost all diffused automatic analyzers complete a reaction in many cases in 10 
minutes. If turbidity change is in a reaction at this time, a problem is in the accuracy of 
measured value. In addition, if reaction mixture becomes muddy, the problem that repeatability 
falls will also be added. So, a limit cannot join the sample to measure and it cannot respond to 
broad measurement wavelength and various patient samples. For example, near 340nm (UV 
region), there is a fault which an absorbance becomes two to three or more, and often exceeds 
the tolerance of an analysis machine according to the phenomenon of the muddiness by the 
aggregate. 

[0009] although the technology of JP,9-96637,A which does not use a bivalent cation is the 
method of including lipoprotein and the antiserum to condense, since it forms the antigen 
antibody aggregate this [ whose ] is also poorly soluble, a reaction cell is polluted Therefore, 
the measurement result of other biochemistry items measured simultaneously is affected not a 
little. Moreover, since the muddiness in reaction mixture serves as intensity, exact 
measurement is impossible by the same cause as the above-mentioned also to the cholesterol 
measurement in the HDL fraction especially by UV field. The accuracy of measured value is 
missing under the influence of muddiness also in a tidal-wave length region. 
[0010] moreover, although there is also JP,6-2421 10,A which is the technology which finally 
eliminates such muddiness, when it is this method, also at the lowest, reagent distributive- 
pouring operation of three to 4 stage is needed, and since what is a maximum of 2 stages is in 
use, it is inapplicable [ the automatic analysis machine for biochemistry items which has 
generally spread ] in many cases On the other hand, if it results in measurement of the 
cholesterol in a LDL fraction, it is the situation which also cannot but take the method by 
calculation now. 

[001 1] In order that the reagent for measurement used for a clinical test may think the 
versatility as important, the device of activation of an enzyme etc. is made for maintenance of 
buffer capacity, stabilization, liquefaction of a reagent, the antisepsis effect, and short-time 
measurement. 

[0012] Addition of the hydrazines aiming at shortening of reaction time is needed for 
measurement of the cholesterol using a cholesterol dehydrogenase (CDH) (JP,5-1 76797,A). 
However, it is since hydrazines are made to exist at the first reaction in this method. Things 
other than the quality of the specified substance which it made the soluble complex when 
reaction mixture added the surfactant which reaction mixture is fluctuated to a high ionic 
strength lower next door and 8.0 neighborhood [ which are the optimum pH of CDH at the 
second reaction ], i.e., alkalinity, side, or is an activator of a cholesterol dehydrogenase or 
cholesterol esterase further decompose, and the decomposition product participates in this 
reaction, and causes dispersion in measured value. 

[0013] In the conditions which measure the cholesterol in a HDL fraction, the separated type 
cholesterol which exists in the front face in a LDL fraction is mentioned as matter which is 
easy to participate in this reaction. As a method of suppressing these decomposition, it is 
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possible independent or to suppress the intervention to this reaction for the antibody to things 
other than the poly anion, divalent-metal ion, a water-soluble-polymer compound, or the 
quality of the specified substance by adding combining two or more sorts and making an 
aggregate or an immune complex form. 

[0014] However, generation of the muddiness by these aggregates and immune complexes 
serves as the obstacle that the above-mentioned various problems are also serious, by the 
ultraviolet-region measuring method (the UV method) in the wavelength of 340nm which used 
CDH. 
[0015] 

[Problem(s) to be Solved by the Invention] It inquired wholeheartedly about the method of 
carrying out the fixed quantity of the cholesterol in the fraction of lipoproteins, such as HDL in 
a biological material, and LDL, and the reagent kit used suitable for this method, without 
producing muddiness in a reaction, without carrying out separation according to centrifugal 
operation in view of such a situation using a automatic analysis machine with general-purpose 
this invention persons. 
[0016] 

[Means for Solving the Problem] After this invention persons made the cholesterol in 
lipoprotein fractions other than the purpose used as a measurement error react by the 
cholesterol oxidase and made it decompose in reaction mixture beforehand, they found out the 
method of measuring the cholesterol in the lipoprotein fraction subsequently made into the 
purpose using a cholesterol dehydrogenase etc. Furthermore, this invention persons found out 
that the various judgment fixed quantities of the cholesterol in a lipoprotein fraction were 
possible, without producing muddiness in reaction mixture by making the compound which can 
form the complex of lipoprotein cholesterol, such as KARIKUSU allenes and a derivative of 
those, the poly anion, water-soluble polymer, and polysaccharide, and water fusibility in 
reaction time with a biological material, a cholesterol oxidase, and a cholesterol dehydrogenase 
exist (namely, thing to add). 

[0017] Namely, this invention is the method of carrying out the fixed quantity of the 
cholesterol in the lipoprotein fraction of pinpointing in ** biological material under coexistence 
of other lipoprotein fractions. The cholesterol in other lipoprotein fractions is made to act on a 
cholesterol oxidase at least. After measuring an absorbance, the cholesterol in a specific 
lipoprotein fraction is made to act on a cholesterol dehydrogenase at least. The fixed quantity 
method of the lipoprotein cholesterol characterized by measuring an absorbance and carrying 
out the fixed quantity of the cholesterol in a specific lipoprotein fraction from the difference of 
both absorbances, ** It is the method of carrying out the fixed quantity of the cholesterol in 
the lipoprotein fraction of pinpointing in a biological material under coexistence of other 
lipoprotein fractions. The compound which can form the complex of lipoprotein cholesterol and 
water fusibility in reaction time with a biological material, a cholesterol oxidase, and a 
cholesterol dehydrogenase at least is made to exist. And the fixed quantity method of the 
lipoprotein cholesterol characterized by making it not make the reaction time concerned 
produce an aggregate, ** The compound which can form the complex of lipoprotein cholesterol 
and water fusibility The fixed quantity method of the lipoprotein cholesterol given [ which is 
chosen from KARIKUSU allenes, a KARIKUSU allene derivative, the poly anion, water-soluble 
polymer, and polysaccharide / above-mentioned ] in ** which is a kind at least, ** Under the 
conditions which it is [ conditions ] the method of carrying out the fixed quantity of the 
cholesterol in the lipoprotein fraction of pinpointing in a biological material under coexistence 
of other lipoprotein fractions, and do not produce condensation of the lipoprotein in a 
biological material The cholesterol in other lipoprotein fractions is made to act on a cholesterol 
oxidase at least. After measuring an absorbance, the cholesterol in a specific lipoprotein 
fraction is made to act on a cholesterol dehydrogenase at least. The fixed quantity method of 
the lipoprotein cholesterol characterized by measuring an absorbance and carrying out the 
fixed quantity of the cholesterol in a specific lipoprotein fraction from the difference of both 
absorbances, ** The fixed quantity method of lipoprotein cholesterol given in either the 
above-mentioned ** whose specific lipoprotein is the quality of high density lipoprotein, the 
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quality of low-density lipoprotein, very low density lipoprotein, or a remnant Mr. lipoprotein - 
**, A cholesterol dehydrogenase ** beta-nicotinamide adenine dinucleotide oxidation type, A 
Thio-nicotinamide adenine dinucleotide oxidation type, beta-nicotinamide-adenine- 
dinucleotide-phosphate oxidation type, Or the fixed quantity method of lipoprotein cholesterol 
given in either the above-mentioned ** which is the enzyme which carries out the catalyst of 
the reaction which changes a Thio-nicotinamide-adenine-dinucleotide-phosphate oxidation 
type into these reduction types - **, ** It is a reagent kit for measuring the cholesterol in a 
specific lipoprotein fraction by the cholesterol dehydrogenase. And it is a reagent kit for 
carrying out a fixed quantity under coexistence of other lipoprotein fractions. The reagent kit 
for lipoprotein cholesterol measurement which makes a cholesterol oxidase and a cholesterol 
dehydrogenase a component at least, ** It is a reagent kit for measuring the cholesterol in a 
specific lipoprotein fraction by the cholesterol dehydrogenase, without making the lipoprotein 
in a biological material condense. And it is a reagent kit for carrying out a fixed quantity under 
coexistence of other lipoprotein fractions, and is the reagent kit for lipoprotein cholesterol 
measurement which makes a cholesterol oxidase and a cholesterol dehydrogenase a 
component at least. 

[0018] Although the terms and conditions for carrying out this invention are explained in detail 
hereafter, this invention is not restricted at all by the following publications. 
[0019] Lipoprotein fractions, such as a remnant Mr. lipoprotein which biological materials are a 
blood serum, plasma, etc. in this invention, for example, HDL, LDL very low density lipoprotein, 
CM and above-mentioned very low density lipoprotein, and above-mentioned CM produce in 
response to an operation of a lipoprotein lipase, are included. When the lipid component and 
apoprotein containing cholesterol combine a lipoprotein, a lipid exists in the interior, protein 
exists outward, and it is solubilizing in a living body. 

[0020] In this invention, in order to decompose the cholesterol of the lipoprotein fraction origin 
of those other than the fraction made into the purpose, it is characterized by making 
cholesterol and a cholesterol oxidase concerned act first (the first reaction). As a cholesterol 
oxidase, if cholesterol can be oxidized, there will be no exceptional limit in the origin, the first 
reaction — pH 6.0-8.5 — it is pH 6.5 to 7.5 range preferably, and 30-37-degree C 25-40 
degrees C are preferably performed for 3-5 minutes for 1 to 10 minutes The absorbance of 
the reaction solution concerned is measured after the first reaction end. Although the 
conditions of spectrometry change also with kinds of enzyme in the reaction row used in case 
the cholesterol in the fraction made into the purpose is measured, when using the conversion 
to a reduction type from the oxidation type of beta-nicotinamide adenine dinucleotide 
(nicotinamide adenine dinucleotide), using a cholesterol dehydrogenase as a coenzyme used, 
for example for the second reaction time of the following, they should just measure the 
absorbance near the wavelength of 340nm. 

[0021] the second reaction for which the cholesterol in the lipoprotein fraction of pinpointing 
in a biological material is made to act on a cholesterol dehydrogenase — pH 7.0-10.0 — it is 
pH 7.5 to 8.5 range preferably, and 30-37-degree C 25-40 degrees C are preferably performed 
for 3-5 minutes for 1 to 1 0 minutes According to the conditions of the first reaction, an 
absorbance is measured after the second reaction end. 

[0022] About the origin, especially a limit does not have the cholesterol dehydrogenase 
concerned, either, and it should just carry out the catalyst of the cholesterol dehydrogenation. 
[0023] beta-nicotinamide adenine dinucleotide oxidation type (nicotinamide adenine 
dinucleotide), a Thio-nicotinamide adenine dinucleotide oxidation type (t-nicotinamide adenine 
dinucleotide), beta-nicotinamide-adenine-dinucleotide-phosphate oxidation type (NADP), a 
Thio-nicotinamide-adenine-dinucleotide-phosphate oxidation type (t-NADP), etc. are 
mentioned to the coenzyme at the time of using a cholesterol dehydrogenase in the second 
reaction. 

[0024] It separates from the cholesterol oxidase which is carrying out to pH 8.0 or more 
preferably, and used pH 6.0-8.5 in the first reaction for the first reaction pH 7.5 or more at the 
second reaction from pH conditions [ optimum / reaction ]. Since a cholesterol dehydrogenase 
has optimum pH or more in pH 8.0, it acts effectively at the second reaction. Although the 
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fixed quantity of the cholesterol in the specific lipoprotein fraction used as the purpose 
becomes possible according to the difference of this pH condition, you may add a 17 or more 
HLB [ which is the specific inhibitors to a cholesterol oxidase ] nonionic surface active agent, 
an ionic surfactant, or a sodium fluoride at the second reaction. 

[0025] In this invention, an aggregate arises in the case of the reaction of a biological material 
and the enzyme concerned, and in order to prevent reaction mixture becoming muddy, 
compounds, such as KARIKUSU allenes and a KARIKUSU allene derivative, the poly anion, 
water-soluble polymer, and polysaccharide, are added. By the coordinate bond these 
compounds have recognized a lipoprotein front face, ionic bond, or the protein sugar chain on 
the front face of a lipoprotein to be, although complex is formed, condensation is not caused. 
That is, these complex is complex of the fusibility which does not produce muddiness in a 
reaction solution. These compounds mainly form LDL and a very-low-density-lipoprotein 
fraction, and a soluble complex, and it suppresses that the component in a lipoprotein 
separates. 

[0026] It is not necessary to add a metal ion in this invention or, and since condensation starts 
a metal ion by [ a certain amount of ] carrying out concentration addition and it becomes 
difficult to measure these compounds, it is necessary to set up the concentration of the metal 
ion concerned so that condensation may not be made to cause. Although it holds down to the 
grade which does not exceed about 1 mM when adding a metal ion, as for a metal ion, not 
adding is usually desirable. 

[0027] KARIKUSU allenes are the annular oligomer to which the phenol was made into the 
basic skeleton and the polymerization of the four to 8 molecule of a phenol was annulariy 
carried out by the methylene group. The KARIKUSU allene derivative which introduced the 
water-soluble (hydrophilic property) machine into these KARIKUSU allenes is also developed. 
As KARIKUSU allenes and a derivative of those A KARIKUSU (4) allene [Calix(4) arene], a 
KARIKUSU (6) allene, A KARIKUSU (8) allene, a sulfuric-acid KARIKUSU (4) allene, a sulfuric- 
acid KARIKUSU (6) allene, A sulfuric-acid KARIKUSU (8) allene, an acetic-acid KARIKUSU (4) 
allene, an acetic-acid KARIKUSU (6) allene, Although an acetic-acid KARIKUSU (8) allene, a 
carboxy KARIKUSU (4) allene, a carboxy KARIKUSU (6) allene, a carboxy KARIKUSU (8) allene, 
a KARIKUSU (4) allene amine, a KARIKUSU (6) allene amine, a KARIKUSU (8) allene amine, etc. 
are mentioned It is not restricted especially on the occasion of use. The sulfuric-acid 
KARIKUSU allene which has succeeded in commercial production is excellent water-soluble, 
and handling is easy. What is necessary is just to add 0.05 to 50 mmol/L in reaction mixture 
under the condition which measures cholesterol in enzyme so that it may become 0.1-10 
mmol/L preferably when applying KARIKUSU allenes or the derivative of those to cholesterol 
measurement. The amount of each KARIKUSU allenes in the case of being able to use one 
sort or two sorts or more, and using two or more sorts and the derivative of those can change 
KARIKUSU allenes and the derivative of those suitably within the limits of above-mentioned. 
[0028] as a poly anion, sodium salt and potassium salt, such as dextran sulfate, a 
tungstophosphoric acid, and a heparin, mention — having — the inside of reaction mixture — 
0.01-1.0 — what is necessary is just to add w/v%, so that it may become 0.05 - 0.2 w/v% 
preferably 

[0029] a polyacrylamide, a polyacrylic acid, a polymethacrylic acid, a polyethylene glycol, etc. 
mention to water-soluble polymer — having — the inside of reaction mixture — 0.01-5.0 — 
what is necessary is just to add w/v%, so that it may become 0.05 - 0.2 w/v% preferably 
[0030] lectins (concanavalin A, the Ricinus communis bean lectin, etc.), lambda-carrageenan, a 
kappa carrageenan, a sodium alginate, a Apo-B antiserum, and cyclodextrin mention to 
polysaccharide — having — the inside of reaction mixture — 0.01-2.0 — what is necessary is 
just to add w/v% f so that it may become 0.05 - 0.5 w/v% preferably 
[0031] Although it can use all suitably if cyclodextrin (CD) can attain the purpose of this 
invention, partial hydroxypropyHzed alpha-CD, partial hydroxypropyl-ized beta-CD, partial 
methylation alpha-CD, partial methylation beta-CD, its partial polymer-ized beta-CD, etc. are 
especially desirable, these CDs are independent — or it is combined and used Partial 
hydroxypropyl-ization means that the hydrogen atom of the hydroxyl group of the 2nd place 
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and/or the 6th place is replaced by the hydroxypropyl machine [for example, 2-hydroxypropyl 
machine "-0-CH2 CH(OH) CH3"] in the glucose residue of [ 1 / at least ] the glucose 
residues of 6 or 7 which constitutes alpha or beta-CD. Moreover, in the glucose residue of 
[ 1 / at least ] the glucose residues of 6 or 7 from which partial methylation constitutes alpha 
or beta-CD, it says that the hydrogen atom of the hydroxyl group of the 2nd place and/ or the 
6th place is replaced by the methyl group. Furthermore, with partial polymer-ization, it sets to 
the glucose residue of [ 1 / at least ] the glucose residues of 7 which constitutes the beta-CD 
of 1 . It says that a bridge is mutually constructed by the cross linking agent and two or more 
beta-CD molecules form polymer in the hydroxyl group of [ 1 / at least ] the hydroxyl groups 
of the 2nd place of the glucose residue from which the hydroxyl group of / 1 / at least ] the 
hydroxyl groups of the 2nd place, the 3rd place, and the 6th place constitutes other beta-CD, 
the 3rd place, and the 6th place by it. 

[0032] If these compound groups that form a LDL fraction etc. and a soluble complex are 
combined and used according to the purpose, they are still more effective. 
[0033] Next, the fixed quantity of the cholesterol in each fraction is explained. When carrying 
out the fixed quantity of the cholesterol in a HDL fraction, the separated type cholesterol in 
lipoprotein fractions other than a HDL fraction, especially a LDL fraction becomes easy to 
separate by relation between salt concentration or pH at the first reaction. As a method of 
suppressing decomposition of LDL, addition of the KARIKUSU allenes which form a soluble 
complex, a KARIKUSU allene derivative, the poly anion, water-soluble polymer (water-soluble- 
polymer compound), and polysaccharide is mentioned. However, since various lipoproteins 
exist in the biological material used as the measuring object, it is difficult to suppress isolation 
of cholesterol completely. Therefore, the method of making decompose the separated type 
cholesterol concerned at the first reaction by the cholesterol oxidase, and carrying out the 
fixed quantity of the cholesterol in a HDL fraction at the reaction of a cholesterol 
dehydrogenase under coexistence of the lipoprotein lipase or cholesterol hydrolase preferably, 
if needed by the second reaction is used together. 

[0034] The addition of compounds, such as KARIKUSU allenes used in order to form a soluble 
complex, is as above-mentioned. 

[0035] When carrying out the fixed quantity of the cholesterol in a LDL fraction, while 
combining the conditions described previously, namely, making LDL and a soluble complex form 
and making it stabilize at the first reaction under the conditions of pH 6.0 to about 8.0, and 
about 200-500 mmol/L of ionic strength, a cholesterol oxidase is made for the cholesterol in a 
HDL fraction and a very-low-density-lipoprotein fraction to act under coexistence of the 
lipoprotein lipase or cholesterol hydrolase if needed. Salt concentration is raised for the LDL 
fraction which remained at the second reaction, or a surfactant is added, it decomposes, and 
the fixed quantity of the cholesterol in a LDL fraction is carried out at the reaction of a 
cholesterol dehydrogenase under coexistence of the lipoprotein lipase or cholesterol hydrolase 
if needed. In the first reaction time, the compound which forms LDL and a soluble complex can 
adjust the kind of combination and concentration suitably, and can be used. 
[0036] When carrying out the fixed quantity of the cholesterol in a very-low-density- 
lipoprotein fraction, while combine the conditions described previously, namely, making a very- 
low-density-lipoprotein fraction and a soluble complex form at the first reaction under the 
conditions of pH 6.5 to about 8.5, and about 300-600 mmol/L of ionic strength and making it 
stabilize, the cholesterol in a HDL fraction and a LDL fraction is decomposed. In the first 
reaction time, the compound which forms very low density lipoprotein and a soluble complex 
can adjust the kind of combination and concentration suitably, and can be used. What is 
necessary is not to be restricted at all, if the enzyme reaction in the second reaction is not 
blocked as a means into which the soluble complex of very low density lipoprotein is made to 
decompose at the second reaction, but just to adjust salt concentration etc. suitably, using a 
surfactant, and cholic acids and an enzyme. 

[0037] The cholesterol concentration in a specific lipoprotein fraction measures the 
absorbance in the first reaction and the second reaction, respectively, and is called for by the 
total of the absorbance. For example, when carrying out the fixed quantity of the cholesterol in 
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a HDL fraction, after measuring the absorbance in the state where the cholesterol of 
lipoprotein fractions other than a HDL fraction was made to decompose at the first reaction, 
the fixed quantity of the cholesterol in an unreacted HDL fraction can be carried out at the 
first reaction by measuring the absorbance in the second reaction. 

[0038] Application can do the fixed quantity method concerned not only in a HDL fraction, an 
above-mentioned LDL fraction, and an above-mentioned very-low-density-lipoprotein fraction 
but in other lipoprotein fractions, such as a remnant Mr. lipoprotein fraction. 
[0039] The fixed quantity method of this invention may be suitably enforced by the reagent kit 
of this invention. The reagent kit of this invention is blended so that a cholesterol oxidase may 
exist in reaction mixture at least in the first reaction preferably, and a cholesterol 
dehydrogenase may exist in reaction mixture at least in the second reaction. Especially the 
gestalt of a reagent is not limited [ shape / of the letter of dryness, and liquid ]. In a reagent 
kit, you may combine the reagent of two or more kinds with which the stages which the 
activator of an enzyme etc. may be blended and a reagent kit adds in reaction mixture, for 
example like the combination of the reagent for the first reaction and the reagent for the 
second reaction differ. 

[0040] The reagent kit of this invention is a reagent kit for measuring the cholesterol in a 
specific lipoprotein fraction by the cholesterol dehydrogenase, and it is suitably prepared so 
that a cholesterol oxidase and a cholesterol dehydrogenase may be contained and reagents, 
such as an enzyme used in order to carry out the fixed quantity of the cholesterol in a specific 
lipoprotein fraction as other components, may be contained. For example, the cholesterol in a 
HDL fraction or a LDL fraction is measured by the method of measuring a total cholesterol. 
The activator added under the conditions for making the reagent kit in this case complete the 
reaction which carries out the fixed quantity of enzymes, such as lipoprotein lipase and 
cholesterol esterase, and the cholesterol in addition to a cholesterol oxidase and a cholesterol 
dehydrogenase, a stabilizing agent, a coenzyme, etc. are chosen suitably, and may be blended 
into a reagent kit. As a cholesterol dehydrogenase included in the kit of this invention, a 
nicotinamide adenine dinucleotrde dependency cholesterol dehydrogenase, a nicotinamide 
adenine dinucleotide phosphate dependency cholesterol dehydrogenase, etc. are illustrated like 
the above-mentioned. 
[0041] 

[Example] Although it describes hereafter about the example of a fixed quantity of each 
cholesterol in a HDL fraction, a LDL fraction, and a very~low-density-lipoprotein fraction in 
order to explain this invention to a detail more, this invention is not limited to these. 
[0042] [Example 1] The compound shown in Table 1 was added to the check result buffer 
solution of turbidity, and it considered as the reagent, very low density lipoprotein and LDL 
which were obtained by ultracentrifuge (1OO,000G) operation, the HDL fraction, the normal 
Homo sapiens blood serum, and the chyle sample were used for the sample. Measurement 
added 180micro of reagents I to Smicro of samples I, incubated for 5 minutes at 37 degrees C, 
and checked muddiness with the absorbance with a dominant wavelength of 340nm at this 
time. The kit, data MINAL which are marketed as a contrasting method The first reagent of 
HDL-C (consonance Medex, Inc make), the KORESU test HDL (the first Chemicals Industrial 
company make), and HDL-C direct WAKO (Wako Pure Chem make) was used. Moreover, the 
reagent modeled after an example given in each official report of the patent No. 2600065 
official report, JP,8-201393,A, and JP,9-96637,A was also prepared. Operation followed the 
example the operation manual appended to the kit, and given [ each ] in an official report A 
result is shown in Table 1. With the reagent which added the compound used in this invention, 
it turns out that muddiness has not arisen. 
[0043] 
[Table 1] 
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[0044] notes 1) The upper case of each compound : the intensity of turbidity is shown. Lower 
berth: Change of the absorbance by the complex formation which deducted the absorbance of 
a sample own [ in 340nm ] is shown. 

[0045] notes 2) The sign of front Naka shows the following turbidity. - : Muddiness of the 
Degree of +:Low Which Does Not Become Muddy, Muddiness of the Degree of Inside of ++:, 
+++ : Advanced Muddiness, Muddiness of * i » ^ Intensity (2.0 or More Absorbances) 
[0046] notes 3) gamma-cyclodextrin by which the hydrogen atom of the hydroxyl group of the 
2nd place and the 6th place of a glucose residue with which the HP-gamma-CD of front Naka 
constitutes 2-hydroxypropyl-gamma-cyclodextrin, and DM-beta-CD constitutes beta-CD is 
replaced by the methyl group, respectively is shown, and PEG shows a polyethylene glycol. 
[0047] [Example 2] Reagent 1-A below the fixed quantity of the cholesterol in a HDL fraction, 
reagent 1-B, and the reagent 2 were prepared, and HDL cholesterol concentration was 
measured. Ten blood serums of the man in the street were used for the sample. Measurement 
was carried out with the Hitachi 7170 type automatic analyzer. Operation information 
180microl Added reagent 1-A or reagent 1-B to Smicro of samples I first, it carried out 
constant temperature for 5 minutes at 37 degrees C, and it measured the absorbance 1 by the 
dominant wavelength of 340nm, and 570nm of complementary-wave length at this time. 
[0048] Furthermore, the reagent 2 was 60microl Added, constant temperature was carried out 
for 5 minutes at 37 degrees C, and the absorbance 2 was measured by the dominant 
wavelength of 340nm, and 570nm of complementary-wave length at this time. 
[0049] The difference of an absorbance 1 and an absorbance 2 was searched for, and the 
value of a sample was converted by making control of known HDL cholesterol concentration 
into the standard solution. The polyethylene-glycol (PG) method was used as a contrasting 
method. The PG method used PG pole by International Reagents Corp. Moreover, it asked for 
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the cholesterol concentration ot the supernatant liquid after centrifugal using the I -UHU 
reagent by International Reagents Corp., and A. Comparison with the contrasting method was 
shown in Table 2 as a measurement result. At reagent 1-A by which the cholesterol oxidase is 
not added, although the high price was shown compared with the contrasting method, by 
reagent 1-B by which the cholesterol oxidase was added, a result of the contrasting method 
and a good result which was well in agreement were brought 
[0050] 

Manufacture of reagent 1-A Buffer solution pH6.5 2 hydrazinium chlorides 80 mmol/L Sulfuric- 
acid KARIKUSU (6) allene 1 .0 mmol/L beta-nicotinamide adenine dinucleotide oxidation type 
[nicotinamide adenine dinucleotide] 
5.0 mmol/L [0051] 

Manufacture of reagent 1-B Buffer solution pH6.5 2 hydrazinium chlorides 80 mmol/L Sulfuric- 
acid KARIKUSU (6) allene 1 .0 mmol/L beta-nicotinamide adenine dinucleotide oxidation type 
[nicotinamide adenine dinucleotide] 
5.0 mmol/L Cholesterol oxidase 10 U/ml. [0052] 

Manufacture of a reagent 2 Buffer solution pH8.5 Cholesterol dehydrogenase 20 U/ml 
Cholesterol hydrolase 6 U/ml. [0053] 
[Table 2] 
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[0054] [Example 3] The reagent 1 and reagent 2 below the fixed quantity of the cholesterol in 
a LDL fraction were prepared, and LDL-cholesterol concentration was measured. Ten blood 
serums of the man in the street were used for the sample. Measurement was carried out with 
the Hitachi 7170 type automatic analyzer. Operation information 210microl Added the reagent 
1 to 3micro of samples I first, it carried out constant temperature for 5 minutes at 37 degrees 
C, and it measured the absorbance 1 by the dominant wavelength of 340nm, and 570nm of 
complementary-wave length at this time. 

[0055] Furthermore, the reagent 2 was 70microl Added, constant temperature was carried out 
for 5 minutes at 37 degrees C, and the absorbance 2 was measured by the dominant 
wavelength of 340nm, and 570nm of complementary-wave length at this time. 
[0056] The difference of an absorbance 1 and an absorbance 2 was searched for, and the 
value of a sample was converted by making control of known LDL-cholesterol concentration 
into the standard solution. By the contrasting method, it asked for LDL-cholesterol 
concentration by the free DEWARUDO formula. PG pole by International Reagents Corp. was 
used for the HDL cholesterol value. The total-cholesterol value was calculated using the T- 
CHO reagent by International Reagents Corp., and A. TG value was calculated using TG 
reagent by International Reagents Corp., and A. Comparison with the contrasting method was 
shown in Table 3 as a measurement result. This method brought a result of the contrasting 
method, and a good result which was well in agreement. 
[0057] 
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mmol/L Cholesterol dehydrogenase 20 U/ml beta-nicotinamide adenine dinucleotide oxidation 
type [nicotinamide adenine dinucleotide] 

5.0 mmol/L Cholesterol oxidase 10 U/ml Cholesterol hydrolase 1 U/ml. [0058] 
Manufacture of a reagent 2 Buffer solution pH8.5 2 hydrazinium chlorides 300 mmol/L 
Cholesterol hydrolase 3 U/ml. [0059] 
[Table 3] 
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[0060] [Example 4] The reagent 1 and reagent 2 below the fixed quantity of the cholesterol in 
a veryHow-density-lipoprotein fraction were prepared, and very-low-density-lipoprotein- 
cholesterol concentration was measured. Five blood serums of the man in the street were 
used for the sample. Measurement was carried out with the Hitachi 7170 type automatic 
analyzer. Operation information 180microl Added the reagent 1 to Smicro of samples I first it 
carried out constant temperature for 5 minutes at 37 degrees C, and it measured the 
absorbance 1 by the dominant wavelength of 340nm ( and 570nm of complementary-wave 
length at this time. 

[0061] Furthermore, the reagent 2 was 60microl Added, constant temperature was carried out 
for 5 minutes at 37 degrees C, and the absorbance 2 was measured by the dominant 
wavelength of 340nm, and 570nm of complementary-wave length at this time. The difference 
of an absorbance 1 and an absorbance 2 was searched for, and the value of a sample was 
converted by making the blood serum of known veryHow-density-lipoprotein-cholesterol 
concentration into the standard solution. The ultracentrifugal method was used as a 
contrasting method. Comparison with the contrasting method was shown in Table 4 as a 
measurement result. This method brought a result of the contrasting method, and a good 
result which was well in agreement. 
[0062] 

Manufacture of a reagent 1 Buffer solution pH8.0 Cholesterol dehydrogenase 20 U/ml beta- 
nicotinamide adenine dinucleotide oxidation type [nicotinamide adenine dinucleotide] 
5.0 mmol/L Sodium chloride 100 mmol/L Cholic-acid sodium 0.1 % cholesterol oxidase 10 U/ml 
Cholesterol hydrolase 1 U/ml. [0063] 

Manufacture of a reagent 2 Buffer solution pH8.5 2 hydrazinium chlorides 300 mmol/L Triton 
X-100 0.4 % cholesterol hydrolase 3 U/ml. [0064] 
[Table 4] 
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[0065] 

[Effect of the Invention] According to this invention, it becomes possible by making it react 
with a cholesterol oxidase at the first reaction, and making it react with a cholesterol 
dehydrogenase at the second reaction to eliminate the influence of the cholesterol of the 
fraction origin of those other than the lipoprotein fraction made into the purpose. 
[0066] The fixed quantity of the cholesterol in a specific lipoprotein fraction can be carried out 
without making the lipoprotein in a biological material condense furthermore according to this 
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invention. I hat is, it becomes possible to carry out the fixed quantity of the cholesterol in a 
specific lipoprotein fraction alternatively, without [ without it makes the reagent for 
measurement condense the lipoprotein in a biological material by including KARIKUSU allenes, 
the derivative of those, the poly anion, polysaccharide, such as cyclodextrin, water-soluble 
polymer, etc. in reaction mixture, and ] being influenced of other lipoproteins. 
[0067] From the above thing, by the method of using the reagent kit of this invention for the 
method row of this invention, since separation fractionation, such as centrifugal fractionation, 
is unnecessary, operation is simple and the problem in a measurement error or an artificial 
factor can be reduced. 

[0068] Moreover, since it is applicable to the method using two kinds of reagents, the 
continuous measurement using the general-purpose type automatic analyzer is attained, and it 
can multichanneHze with other inspection items, and can measure. 



[Translation done.] 
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[SOLUTION] 

The cholesterol in another lipoprotein fraction is 

made to act on at least a cholesterol oxidase. 

Absorbence is measured. 

After that, the cholesterol in a specific 

lipoprotein fraction is made to act on a 

cholesterol dehydrogenase at least. 

Absorbence is measured. 

It calculates the cholesterol concentration in a 

specific lipoprotein fraction from the difference 

of absorbance. 

It carries out on the conditions which do not 
produce turbidity especially in a reaction liquid. 



[EFFECTS] 

The assay of the cholesterol in a specific 
lipoprotein fraction can be carried out. 
Since the separation fraction of the 
centrifugation fraction etc. is unnecessary, 
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operation is simple. 

The problem in a measurement error or an 
artificial factor can be decreased. 
The continuous measurement using the 
autoanalyzer of a general purpose mold is 
attained, it can multichannelize with another 
inspection item and can measure. 



[CLAIMS] 



1 1 

*i-5r^«r#»ti-s y^s 

[»**2] 

£ j£f£ i a U * x Ci —jvmt 



[CLAIM 1] 

A quantitative method of the lipoprotein 
cholesterol, which is the method of carrying out 
the assay of the cholesterol in the specific 
lipoprotein fraction in a biological sample under 
coexistance of another lipoprotein fraction, 
comprised such that the cholesterol in another 
lipoprotein fraction is made to act on a 
cholesterol oxidase at least. 
After measuring absorbance, the cholesterol in 
a specific lipoprotein fraction is made to act on a 
cholesterol dehydrogenase at least. 
Absorbence is measured, the assay of the 
cholesterol in a specific lipoprotein fraction is 
carried out from the difference of both 
absorbance. 



[CLAIM 2] 

A quantitative method of the lipoprotein 
cholesterol, which is the method of carrying out 
the assay of the cholesterol in the specific 
lipoprotein fraction in a biological sample under 
coexistance of another lipoprotein fraction, 
comprised such that the compound which can 
form the composite body of lipoprotein 
cholesterol and a water solubility is made to 
exist at least at the time of a reaction with a 
biological sample, a cholesterol oxidase, and a 
cholesterol dehydrogenase. 
And it is made not to produce the aggregate at 
the time of said reaction. 
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[CLAIM 3] 

The quantitative method of lipoprotein 
cholesterol and the lipoprotein cholesterol of 
Claim 2 whose compound which can form the 
composite body of a water solubility is at least 
one kind chosen from calix arenes, calix arene 
derivatives, a poly anion, a water-soluble 
polymer, and a polysaccharide. 



[CLAIM 4] 

A quantitative method of the lipoprotein 
cholesterol, which is the method of carrying out 
the assay of the cholesterol in the specific 
lipoprotein fraction in a biological sample under 
coexistance of another lipoprotein fraction, 
comprised such that on the conditions which do 
not produce aggregation of the lipoprotein in a 
biological sample, the cholesterol in another 
lipoprotein fraction is made to act on a 
cholesterol oxidase at least. 
After measuring absorbance, the cholesterol in 
a specific lipoprotein fraction is made act on a 
cholesterol dehydrogenase at least. 
Absorbence is measured, the assay of the 
cholesterol in a specific lipoprotein fraction is 
carried out from the difference of both 
absorbance. 



[CLAIM 5] 

The quantitative method of the lipoprotein 
cholesterol in any one of Claim 1-4 whose 
specific lipoprotein is a high density lipoprotein, 
a low density lipoprotein, a ultra-low specific- 
gravity lipoprotein, or a remnant shape 
lipoprotein. 
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[CLAIM 6] 

The quantitative method of the lipoprotein 
cholesterol in any one of Claim 1-5 which is the 
enzyme with which a cholesterol 
dehydrogenase catalyses the reaction which 
transforms a (beta)- nicotinamide-adenine- 
dinucleotide oxidation type, a Thio- 
nicotinamide-adenine-dinucleotide oxidation 
type, a (beta)- nicotinamide adenine 
dinucleotide-phosphoric-acid oxidation type, or 
a Thio-nicotinamide adenine dinucleotide- 
phosphoric-acid oxidation type into such 
reduced type. 



[CLAIM 7] 

It is a reagent kit for measuring the cholesterol 
in a specific lipoprotein fraction by the 
cholesterol dehydrogenase. 
And it is a reagent kit for carrying out an assay 
under coexistance of another lipoprotein 
fraction, comprised such that the reagent kit for 
a lipoprotein cholesterol measurement which 
makes a cholesterol oxidase and a cholesterol 
dehydrogenase a constituent element at least. 



[CLAIM 8] 

It is a reagent kit for measuring the cholesterol 
in a specific lipoprotein fraction by the 
cholesterol dehydrogenase, without 
aggregating the lipoprotein in a biological 
sample. 

And it is a reagent kit for carrying out an assay 
under coexistance of another lipoprotein 
fraction, comprised such that the reagent kit for 
a lipoprotein cholesterol measurement which 
makes a cholesterol oxidase and a cholesterol 
dehydrogenase a constituent element at least. 
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[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[TECHNICAL FIELD] 

This invention, in the field of clinical diagnosis, 
is related with the method of carrying out the 
assay of the cholesterol in the lipoprotein 
fraction in a biological sample, and the reagent 
kit used suitable for this method. 



[0 0 0 2] 
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[PRIOR ART] 

Since old times, lipoprotein is fractionated by a 
super-centrifugation operation into high density 
lipoprotein (HDL, specific gravity 1.063-1.21), 
low density lipoprotein (LDL, specific gravity 
1 .01 9-1 .063), ultra-low specific-gravity 
lipoprotein (VLDL, specific gravity 1.006-1.019), 
and chylomicron (CM, specific-gravity 
<1.006). 

This fraction operation makes an ultra- 
centrifuge necessary, and centrifugation had to 
be performed over several days, and many test 
substances were not able to be processed. 
Poly anions, such as polyethyleneglycol or a 
dextran sulfuric acid, are made to coexist with 
dihydric positive ions, such as magnesium and 
calcium, instead of this. 

Moreover, the fraction agent which made 
tungstophosphoric acid coexist with a dihydric 
positive ion 

mixes solution and blood serum 

and makes LDL, VLDL, CM precipitate. 

The method of fractionating only HDL which 

remains in the supernatant liquid after 

centrifugation was in use. 

The autoanalyzer which is becoming popular 

widely in the field of a clinical examination was 

able to be used for this method. 

That is, the measurement of the total 
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cholesterol by the enzyme method establishes 
the cholesterol in the HDL fraction which 
fractionated by the autoanalyzer. 
Therefore, it was able to be applied and the 
cholesterol concentration in a HDL fraction was 
able to be calculated. 



[0003] 

However, this method also has necessary 
centrifugation operation, although it is a low 
speed. 

Assay human error or a test substance 
mistaking, etc. at the time of making it mix with 
a fraction agent and a blood serum became a 
problem. 

Moreover, it was not able to measure to another 

general biochemistry item and 

simultaneousness with an autoanalyzer. 

As for the clinical examination, rapid 

correspondence is required, shortening of 

inspection time became a subject also from this 

thing. 

[0004] 

On the other hand, clinically, there is a report 
which takes very seriously the cholesterol value 
in the LDL fraction which is the risk factor of 
arteriosclerosis [the standard value of the 
total cholesterol, a setting basis, 
arteriosclerosis, 24(6), 260 (1996)]. 
The cholesterol value in a present LDL fraction 
substitutes and calculates an experiential factor 
from the measurement result of the cholesterol 
in the total cholesterol (T-CHO), a neutral fat 
(TG), and a HDL fraction. 
The equation [Friedewald WT, et al, 
Clin.Chem., 18,499-502 (1972)] is shown 
below. 
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[0005] 

The cholesterol value in a LDL fraction = (T- 
CHO value) -(cholesterol value in HDL fraction)- 
(TG value)/5 



[0006] 

By this method, if all of three items to measure 
are not measured by accuracy, it does not 
establish. 

Moreover, TG value exceeds 400 mg/dl. 
Moreover, if the cholesterol concentration in a 
LDL fraction becomes 100 mg/dl or less, it says 
that a calculated value stops reflecting the 
cholesterol concentration in a LDL fraction 
[Warnick GR, et al, Clin.Chem.36(1), 15-19 
(1990), McNamara JR, et al, 
Clin.Chem.36(1), 36-42 (1990)]. 
Therefore, it is the method by which an 
important abnormal value is not calculated. 
There are also the method of separating 
lipoprotein by the electrophoresis and 
otherwise, measuring a protein amount and a 
measuring method of the cholesterol according 
to lipoprotein by HPLC. 

However, it is the method a test-substance 
capacity is missing. 

An expensive apparatus is also needed. 



[0007] 

In order to solve the problem mentioned above 
about the cholesterol measurement in a HDL 
fraction in recent years, the kit which measures 
the cholesterol in a fully automatic HDL fraction 
is developed becoming popular. 
The technique looked at by Patent No. 2600065 
gazette, Unexamined-Japanese-Patent No. 8- 
201393 gazette, and Unexamined-Japanese- 
Patent No. 8-131195 gazette uses a fraction 
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medicine together. 

However, an insoluble precipitate is formed with 
the detergent which generally uses with an 
autoanalyzer the metal used as a dihydric 
positive ion contained in a fraction medicine, it 
is the cause of a failure when it is accumulated 
by the waste-liquid mechanism. 
Furthermore, the insoluble aggregate is formed 
into a reaction liquid, it is not only the cause of a 
measurement error, but the turbidity which 
affects a measurement result arises and a 
reaction cell is contaminated by the aggregate, 
the measurement result of the other 
biochemistry item measured simultaneously is 
affected not a little. 
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[0008] 

Almost all diffused autoanalyzers finalize a 

reaction in 10 minutes in many cases. 

If turbidity change is in a reaction at this time, a 

problem is in the accuracy of a measured value. 

In addition, if a reaction liquid becomes turbid, 

the problem that reproducibility falls will also be 

added. 

So, a limit cannot join the test substance to 
measure and it cannot respond to a broad 
measurement wavelength and various patient 
test substances. 

For example, near 340 nm (UV region), there is 
a fault which absorbance becomes two to three 
or more, and often exceeds the tolerance of an 
analysis machine according to the phenomenon 
of the turbidity by the aggregate. 



[0 0 0 9] 
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[0009] 

The technique of Unexamined-Japanese- 
Patent No. 9-96637 gazette which does not use 
a dihydric positive ion is the method of including 
lipoprotein and the antiserum to aggregate. 
However, this also forms the slightly soluble 
antigen antibody aggregate. 
Therefore, a reaction cell is contaminated. 
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Therefore, the measurement result of the other 
biochemistry item measured simultaneously is 
affected not a little. 

Moreover, the turbidity in a reaction liquid 
becomes strong. 

Therefore, an exact measurement cannot be 
performed by the same cause as the above- 
mentioned to the cholesterol measurement in 
the HDL fraction especially by UV range. 
The accuracy of a measured value is missing 
under the influence of turbidity also in a tidal- 
wave length region. 

[0010] 

Moreover, there is also Unexamined-Japanese- 
Patent No. 6-242110 gazette which is the 
technique which finally eliminates such turbidity. 
However, also at the lowest, three to four steps 
of reagent dispensing operation is needed in 
case of this method, since a maximum of two 
steps of things are in use, the autoanalyzer for 
biochemistry items which generally is becoming 
popular cannot be applied in many cases. 
On the other hand, if it results in a 
measurement of the cholesterol in a LDL 
fraction, it is in the condition which can only take 
the method by calculation still now. 



[0011] 

In order that the reagent for a measurement 
used for a clinical examination may take the 
general purpose very seriously, the device of 
activation of an enzyme etc. is made for a 
maintenance of a buffer capacity, stabilization, 
liquefaction of a reagent, the antisepticizing 
effect, and the short-time measurement. 

[0012] 

Addition of the hydrazines for shortening of 
reaction time becomes necessary at a 
measurement of the cholesterol using a 
cholesterol dehydrogenase (CDH) 
(Unexamined-Japanese-Patent No. 5-176797 
gazette). 

However, by this method, since hydrazines are 
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made to exist at the 1st reaction, a reaction 
liquid becomes the bottom of high ionic 
strength. 

Furthermore, at a 2nd reaction, reaction liquid 
is fluctuated to the 8.0 vicinity i.e., alkalinity, 
which is the optimum pH of CDH. 
Moreover, if the surfactant which is an activator 
of a cholesterol dehydrogenase or a cholesterol 
esterase is added, things other than the target 
substance used as the soluble composite body 
will degrade, the decomposition product 
participates in this reaction, and it becomes the 
cause of the unevenness in a measured value. 



[0013] 

In the conditions which measure the cholesterol 
in a HDL fraction, as a material which is easy to 
participate in this reaction, the liberation mold 
cholesterol which exists i n the surface in a L DL 
fraction is mentioned. 

7\Ta~metfioa~6f restraining these degradations, 
a poly anion and dihydric metal ion, a water- 
soluble high molecular compound, or the 
antibody with respect to things other than a 
target substance is added combining by itself or 
2 or more types, and the participation to this 
reaction can be restrained by forming the 
aggregate or an immune complex. 



[0 0 14] 
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[0014] 

However, generation of the turbidity by these 
aggregate and immune complexes serves as 
damage also with the above-mentioned various 
serious problems by the ultra-violet measuring 
method (the UV method) in wavelength 340 nm 
which used CDH. 
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[PROBLEM ADDRESSED] 

Earnestly research was done about the method 
of carrying out the assay of the cholesterol in 
HDL in a biological sample, or the fraction of a 
LDL etc. lipoprotein, and the reagent kit used 
suitable for this method, without producing 
turbidity in a reaction, without carrying out 
separation according to centrifugation operation 
in view of such a situation using an 
autoanalyzer with the general purpose present 
inventors. 



[0016] 
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[SOLUTION OF THE INVENTION] 

After the present inventors made the cholesterol 
in lipoprotein fractions other than the objective 
used as a measurement error react by the 
cholesterol oxidase and degraded it in the 
reaction liquid beforehand, he found out the 
method of measuring the cholesterol in the 
lipoprotein fraction then made into the objective 
using a cholesterol dehydrogenase etc. 
Furthermore, the present inventors, at the time 
of the reaction of a biological sample and a 
cholesterol oxidase and cholesterol 
dehydrogenase, calix arenes and their 
derivatives, by making the compound which can 
form the water soluble composite body of a 
lipoprotein cholesterol, such as a poly anion, a 
water-soluble polymer, and a polysaccharide 
exist (namely, by adding), it was discovered that 
the various fractional determinations of the 
cholesterol in a lipoprotein fraction could be 
performed without producing turbidity in a 
reaction liquid, 
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[0017] 

Namely, this invention is 
(1) 

The method of carrying out the assay of the 
cholesterol in the specific lipoprotein fraction in 
a biological sample under coexistance of 
another lipoprotein fraction, in which 
the cholesterol in another lipoprotein fraction is 
made to act on a cholesterol oxidase at least. 
After measuring absorbance, the cholesterol in 
a specific lipoprotein fraction is made to act on a 
cholesterol dehydrogenase at least. 
Absorbence is measured, the assay of the 
cholesterol in a specific lipoprotein fraction is 
carried out from the difference of both 
absorbance. 

The quantitative method of the lipoprotein 
cholesterol characterized by the above- 
mentioned, (2) The method of carrying out the 
assay of the cholesterol in the specific 
lipoprotein fraction in a biological sample under 
coexistance of another lipoprotein fraction, in 
which the compound which can form the 
composite body of lipoprotein cholesterol and a 
water solubility is made to exist at least at the 
time of a reaction with a biological sample, a 
cholesterol oxidase, and a cholesterol 
dehydrogenase. 

And it is made not to produce the aggregate at 
the time of said reaction. 
The quantitative method of the lipoprotein 
cholesterol characterized by the above- 
mentioned, (3) 

The quantitative method of the lipoprotein 
cholesterol of said (2) description in which 
lipoprotein cholesterol and water compound 
which can form a soluble composite body is at 
least one kind chosen from calix arenes, calix 
arene derivative, poly anion, water-soluble 
polymer, and polysaccharide, (4) 
The method of carrying out the assay of the 
cholesterol in the specific lipoprotein fraction in 
a biological sample under coexistance of 
another lipoprotein fraction, comprised such 
that on the conditions which do not produce 
aggregation of the lipoprotein in a biological 
sample, the cholesterol in another lipoprotein 
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fraction is made to act on a cholesterol oxidase 
at least. 

After measuring absorbance, the cholesterol in 
a specific lipoprotein fraction is made act on a 
cholesterol dehydrogenase at least. 
Absorbence is measured, the assay of the 
cholesterol in a specific lipoprotein fraction is 
carried out from the difference of both 
absorbance. 

The quantitative method of the lipoprotein 
cholesterol characterized by the above- 
mentioned, (5) 

The quantitative method of the lipoprotein 
cholesterol in any one of said (1)-(4) whose 
specific lipoprotein is a high density lipoprotein, 
a low density lipoprotein, a ultra-low specific- 
gravity lipoprotein, or a remnant shape 
lipoprotein, (6) 

A cholesterol dehydrogenase is a (beta)- 
nicotinamide-adenine-dinucleotide oxidation 
type, a Thio-nicotinamide-adenine-dinucleotide 
oxidation type, and a (beta)- nicotinamide 
adenine dinucleotide-phosphoric-acid oxidation 
type, or the quantitative method of the 
lipoprotein cholesterol in any one of said (1)-(5) 
which is the enzyme which catalyses the 
reaction which transforms a Thio-nicotinamide 
adenine dinucleotide-phosphoric-acid oxidation 
type into such reduced type, (7) 
A reagent kit for measuring the cholesterol in a 
specific lipoprotein fraction by the cholesterol 
dehydrogenase. 

And it is a reagent kit for carrying out an assay 
under coexistance of another lipoprotein 
fraction, comprised such that the reagent kit for 
a lipoprotein cholesterol measurement which 
makes a cholesterol oxidase and a cholesterol 
dehydrogenase a constituent element at least, 
(8) A reagent kit for measuring the cholesterol in 
a specific lipoprotein fraction by the cholesterol 
dehydrogenase, without aggregating the 
lipoprotein in a biological sample. 
And it is a reagent kit for carrying out an assay 
under coexistance of another lipoprotein 
fraction, comprised such that it is the reagent kit 
for a lipoprotein cholesterol measurement which 
makes a cholesterol oxidase and a cholesterol 
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dehydrogenase a constituent element at least. 
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[0018] 

Hereafter, the terms and conditions for 
implementing this invention are demonstrated in 
detail. 

However, the following description does not limit 
this invention at all. 

[0019] 

Biological samples are a blood serum, plasma, 
etc. in this invention. 

For example, lipoprotein fractions, such as a 
remnant shape lipoprotein which HDL, LDL, 
VLDL, CM, and above-mentioned VLDL and 
above-mentioned CM receive an effect of a 
lipoprotein lipase, and produce, are included. 
When the lipid component and apoprotein 
containing cholesterol bond a lipoprotein, a lipid 
exists in the interior and a protein exists in an 
outer direction. 

It is solubilizing in a biological body. 



[0020] 

In this invention, in order to degrade the 
cholesterol derived from lipoprotein fractions 
other than the fraction made into the objective, 
said cholesterol and cholesterol oxidase are 
made act first. 

It is characterized by the above-mentioned (1 st 
reaction). 



03/04/14 



16/39 



(C) DERWENT 



JP11-155595-A 



-fb-f 5 r t 5 k^-Cfcft 

ttfclN, M-frfcte. PH6. 
0~8. 5 N &£L< J2pH6. 
5~7 . 5<A$j|g-e, 2 5~4 
0^03 L<«30~3 7°C, 
1-10^ U * L < 3 ~ 5 

J£*§ ^ w K ft £ £ SJ ^ -r 

£-f ^i^© 3 l^^x n— /I/ 
&9J£1-5ISfcfiJ/B-t3£J&& 

Vv^^U^K (NAD) CO 
ffil-^^fi, jgft3 4 0 nm 



THOMSON 

DERWENT 

As a cholesterol oxidase, if cholesterol can be 
oxidized, there will be no exceptional limit in the 
origin. 

The 1st reaction is pH6.0-8.5, preferably it is the 
range of pH6.5-7.5 and is 25-40 degrees- 
Celsius, preferably they are 30-37 degrees- 
Celsius, and 1-10 minutes, preferably it carries 
out for 3 to 5 minutes. 

The absorbance of said reaction solution is 
measured after the 1st reaction completion. 
The conditions of an absorbance measurement 
change also with the reaction utilized when 
measuring the cholesterol in the fraction made 
into the objective, and kinds of enzyme. 
However, what is sufficient is just to measure 
the absorbance near wavelength 340 nm, when 
[ which uses for example at the time of the 
following 2nd reaction ] it requires as a 
coenzyme and utilizes the transformation to 
reduced type from the oxidation type of the 
(beta)- nicotinamide adenine dinucleotide 
(NAD) using a cholesterol dehydrogenase. 
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[0021] 

The 2nd reaction which makes the cholesterol 
in the specific lipoprotein fraction in a biological 
sample act on a cholesterol dehydrogenase is 
pH7.0-10.0, preferably it is the range of pH7.5- 
8.5 and is 25-40 degrees-Celsius, preferably 
they are 30-37 degrees-Celsius, and 1-10 
minutes, preferably it carries out for 3 to 5 
minutes. 

According to the conditions of the 1st reaction, 
absorbance is measured after the 2nd reaction 
completion. 



[0022] 

About the origin, especially a limit does not 
have said cholesterol dehydrogenase, either, 
and it should just catalyse a cholesterol 
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[0023] 

A (beta)- nicotinamide-adenine-dinucleotide 
oxidation type (NAD), a Thio-nicotinamide- 
adenine-dinucleotide oxidation type (t- NAD), a 
(beta)- nicotinamide adenine dinucleotide- 
phosphoric-acid oxidation type (NADP), a Thio- 
nicotinamide adenine dinucleotide-phosphoric- 
acid oxidation type (t-NADP), etc. are 
mentioned to the coenzyme at the time of using 
a cholesterol dehydrogenase in a 2nd reaction. 



[0024] 

It is pH6.0-8.5 in the 1st reaction by the 2nd 

reaction, More than pH7.5 

It is carrying out preferably more than pH8.0, 

and the cholesterol oxidase which used for the 

1st reaction removes from optimum pH 

conditions for a reaction. 

Since a cholesterol dehydrogenase has an 

optimum pH more than pH8.0, it acts effectively 

at a 2nd reaction. 

Although the assay of the cholesterol in the 
specific lipoprotein fraction used as the 
objective can be made according to the 
difference of this pH condition, a non-ion 
surfactant of 17 or more HLBs which is the 
specific inhibitor with respect to a cholesterol 
oxidase, an ionic surfactant, or sodium 
fluoride may be added at a 2nd reaction. 



[0025] 

In this invention, the aggregate arises in the 
case of the reaction of a biological sample and 
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said enzyme, and in order to prevent a reaction 

liquid becoming turbid, compounds, such as 

calix arenes and the calix arene derivative, a 

poly anion, a water-soluble polymer, and a 

polysaccharide, are added. 

By the coordinate bond these compounds have 

recognized a lipoprotein surface, ionic bond, or 

the protein sugar chain on the surface of a 

lipoprotein to be, although a composite body is 

formed, aggregation is not caused. 

That is, these composite bodies are soluble 

composite bodies which do not produce 

turbidity in a reaction solution. 

These compounds mainly form LDL and a VLDL 

fraction, and a soluble composite body, it 

suppresses that the component in a lipoprotein 

extricates. 



[0026] 

These compounds, by carrying out 
concentration of a metal ion to some extent, 
aggregation starts and measuring becomes 
difficult. 

Therefore, it is not necessary to add a metal ion 
in this invention, and it is necessary to set up 
concentration of said metal ion so that 
aggregation may not be caused. 
When adding a metal ion, it restrains to the 
grade which does not exceed about 1 mM. 
However, as for a metal ion, not adding is 
usually desirable. 

[0027] 

Calix arenes make a phenol a basic skeleton, it 
is the cyclic oligomer which polymerized four to 
8 molecule of a phenol annularly by the 
methylene group. 

The calix arene derivative which transduced the 
water-soluble (hydrophilic) group into these 
calix arenes is also developed. 
As calix arene and its derivative, calix (4) arene, 
calix (6) arene, calix (8) arene, sulfuric-acid 
calix (4) arene, sulfuric-acid calix (6) arene, 
sulfuric-acid calix (8) arene, acetic-acid calix (4) 
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arene, acetic-acid calix (6) arene, acetic-acid 
calix (8) arene, carboxy calix (4) arene, carboxy 
calix (6) arene, carboxy calix (8) arene, calix 
(4) arene amine, calix (6) arene amine, calix 
(8) arene amine, etc. are mentioned. 
However, it does not limit especially on the 
occasion of use. 

The potassium-sulfate Cinnamomum-camphora 
arene which succeeds in making into a product 
has excellent water-solubility and handling is 
easy. 

It is 0.05-50 mmol/L in a reaction liquid to the 
conditions which measure cholesterol 
enzymatically when applying calix arenes or its 
derivative to a cholesterol measurement, what 
is sufficient is just to add so that it may 
preferably become 0.1-10 mmol/L. 
Calix arenes and their derivatives 
can use 1 type or 2 or more types, the amount 
of each of the calix arenes and their derivatives 
in the case of using two or more sorts can be 
altered suitably to within the above-mentioned 
range. 



v%J^L<li0. 05-0. 
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[0028] 

As a poly anion, sodium salts and potassium 
salts, such as a dextran sulfuric acid, 
tungstophosphoric acid, and a heparin, are 
mentioned, it is 0.01 to 1.0 w/v% in a reaction 
liquid, what is sufficient is just to add so that it 
may preferably become 0.05 to 0.2 w/v%. 
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[0029] 

A polyacrylamide, a polyacrylic acid, a 
polymethacrylic acid, polyethyleneglycol, etc. 
are mentioned to a water-soluble polymer, it is 
0.01 to 5.0 w/v% in a reaction liquid, what is 
sufficient is just to add so that it may preferably 
become 0.05 to 0.2 w/v%. 



[0030] 

Lectins (concanavalin A, Ricinus communis 
beans lectin, etc.), (lambda)-carrageenan, 
(kappa)- carrageenan, sodium alginate, Apo- 
B antiserum, and cyclodextrins are mentioned 
for a polysaccharide, what is sufficient is just to 
add into the reaction liquid so that it may 
become 0.01 to 2.0 w/v%, preferably 0.05 to 0.5 
w/v%. 



[0031] 

If cyclodextrins (CD) can attain objective of the 

invention, it can use all suitably. 

However, partial hydroxypropylated (alpha)-CD, 

partial hydroxypropylated (beta)-CD, partial 

methylation (alpha)-CD, partial methylation 

(beta)-CD, partial polymerization (beta)-CD, etc. 

are desirable especially. 

These CDs are used individually or in 

combination. 

It sets to at least 1 glucose residue among the 
glucose residues of 6 or 7 which constitutes 
partial hydroxypropylation or (alpha) (beta)-CD, 
it says that the hydrogen atom of the hydroxyl 
group of 2-position and/or 6-position is 
substituted by the hydroxy-propyl group [for 
example, 2-hydroxy-propyl group "-0-CH2CH 
(OH) CH3"]. 

Moreover, it sets to at least 1 glucose residue 
among the glucose residues of 6 or 7 which 
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constitutes partial methylation or (alpha) (beta)- 
CD, it says that the hydrogen atom of the 
hydroxyl group of 2-position and/or 6-position is 
substituted by the methyl group. 
Furthermore, with a partial polymerization, it 
sets to at least 1 glucose residue among the 
glucose residues of 7 which constitutes one 
(beta)-CD, a bridge is mutually cross-linked by 
the at least 1 hydroxyl group by the crosslinker 
among the hydroxyl groups of 2-position of the 
glucose residue from which an at least 1 
hydroxyl group constitutes other (beta)-CD 
among the hydroxyl groups of 2-position, 3- 
position,6-position, 3-position,6-position, it says 
that some (beta)-CD molecules form a polymer. 
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[0032] 

If these compound groups that form a LDL 
fraction etc. and a soluble composite body are 
combined and used according to the objective, 
they are further effective. 

[0033] 

Next, the assay of the cholesterol in each 
fraction is demonstrated. 
When carrying out the assay of the cholesterol 
in a HDL fraction, the liberation mold cholesterol 
in lipoprotein fractions other than a HDL 
fraction, especially a LDL fraction becomes 
easy to extricate by the relationship between a 
salt concentration or pH at the 1st reaction. 
As a method of restraining a degradation of 
LDL, addition of calix arenes which forms a 
soluble composite body, the calix arene 
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derivative, a poly anion, a water-soluble 
polymer (water-soluble high molecular 
compound), and a polysaccharide is mentioned. 
However, since various lipoproteins exist in the 
biological sample used as the measuring object, 
it is difficult to suppress liberation of cholesterol 
completely. 

Therefore, preferably said liberation mold 
cholesterol is degraded at the 1st reaction by 
the cholesterol oxidase. 

The method of carrying out the assay of the 
cholesterol in aJdQLfraction at the reaction of a 
cholesterol dehydrogenase under coexistance 
of the lipoprotein lipase or a cholesterol 
hydrolase as required is used together at a 2nd 
reaction. 
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[0034] 

The additional amount of compounds, such as 
calix arenes used in order to form a soluble 
composite body, is as above-mentioned. 



[0035] 

When carrying out the assay of the cholesterol 
in a LDL fraction, the conditions described 
previously are combined, that is, while forming 
LDL and a soluble composite body and making 
it stabilize by the 1st reaction on the conditions 
of about pH6.0-8.0 and about 200 to 500 
mmol/L of ionic strength, a cholesterol oxidase 
is made to act for the cholesterol in a HDL 
fraction and a VLDL fraction under coexistance 
of the lipoprotein lipase or a cholesterol 
hydrolase as required. 

A salt concentration is raised for the LDL 
fraction which remained at a 2nd reaction, or a 
surfactant is added, and it degrades, the assay 
of the cholesterol in a LDL fraction is carried out 
at the reaction of a cholesterol dehydrogenase 
under coexistance of the lipoprotein lipase or a 
cholesterol hydrolase as required. 
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In the time of the 1st reaction, the compound 
which forms LDL and a soluble composite body 
can adjust the kind of combination and 
concentration suitably, and can be used. 
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[0036] 

When carrying out the assay of the cholesterol 
in a VLDL fraction, the conditions described 
previously are combined. 
That is, while forming a VLDL fraction and a 
soluble composite body and making it stabilize 
by the 1st reaction on the conditions of about 
pH6.5-8.5 and about 300 to 600 mmol/L of ionic 
strength, the cholesterol in a HDL fraction and a 
LDL fraction is degraded. 
In the time of the 1st reaction, the compound 
which forms VLDL and a soluble composite 
body can adjust the kind of combination and 
concentration suitably, and can be used. 
As means into which the soluble composite 
body of VLDL is disassembled at a 2nd 
reaction, if the enzyme reaction in a 2nd 
reaction is not disturbed, it does not limit at all, 
and what is sufficient is just to adjust a salt 
concentration etc. suitably, using a surfactant, 
and cholic acids and an enzyme. 
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[0037] 

The cholesterol concentration in a specific 
lipoprotein fraction measures the absorbance in 
the 1st reaction and a 2nd reaction, 
respectively, the total of the absorbance 
calculates. 

For example, when carrying out the assay of the 
cholesterol in a HDL fraction, after measuring 
the absorbance in the state where the 
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cholesterol of lipoprotein fractions other than a 
HDL fraction was degraded at the 1st reaction, 
the assay of the cholesterol in a unreacted HDL 
fraction can be carried out at the 1 st reaction by 
measuring the absorbance in a 2nd reaction. 



[0038] 

Application of said quantitative method is 
possible not only for the HDL fraction, LDL 
fraction, and VLDL fraction of above-mentioning 
but other lipoprotein fractions, such as a 
remnant shape lipoprotein fraction. 



[0039] 

The quantitative method of this invention may 
be suitably enforced with the reagent kit of this 
invention. 

The reagent kit of this invention was 
compounded so that a cholesterol oxidase 
might preferably exist in a reaction liquid at least 
in the 1st reaction, and a cholesterol 
dehydrogenase might exist in a reaction liquid 
at least in a 2nd reaction. 
The form of a reagent is not especially limited to 
dry-form or liquid. 

In the inside of a reagent kit, the activator of an 
enzyme etc. may be compounded. 
Moreover, for example, like the combination of 
the reagent for the 1st reaction and the reagent 
for the 2nd reaction, the stage when a reagent 
kit adds in a reaction liquid differs, and what 
combined the reagent of several kinds may be 
used. 
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[0 04 0] [0040] 

^Wft<D^M* v Y It, %ffe(D The reagent kit of this invention is a reagent kit 

li^I&II^^Oni/^rn f° r measuring the cholesterol in a specific 

— 3^7D-/uM lipoprotein fraction by the cholesterol 

®*vm-£+Zt^nm*; rSSSST oxidase and a cho, eSt e ro , 
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dehydrogenase are contained, it is suitably 
prepared so that reagents, such as an enzyme 
used in order to carry out the assay of the 
cholesterol in a specific lipoprotein fraction as 
another component, may be contained. 
For example, the cholesterol in a HDL fraction 
or a LDL fraction is measured by the method of 
measuring the total cholesterol. 
The activator added the condition for 
completing the reaction which carries out the 
assay of enzymes, such as lipoprotein lipase 
and a cholesterol esterase, and the cholesterol 
in addition to a cholesterol oxidase and a 
cholesterol dehydrogenase, a stabilizer, a 
coenzyme, etc. are suitably chosen as the 
reagent kit in this case, it may compound into a 
reagent kit. 

As a cholesterol dehydrogenase included in the 
kit of this invention, it illustrates a nicotinamide- 
adenine-dinucleotide dependent cholesterol 
dehydrogenase, a nicotinamide-adenine- 
dinucleotide phosphate dependent cholesterol 
dehydrogenase, etc. as mentioned above. 
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SIT> % «fc 9 P&fflf-lft^ Hereafter, in order to demonstrate this invention 

i"Sfc&fc^ HD LWft, L D t0 a detail more » '* describes about the example 

LIM^VLDLI^O^ 0f an aSSay of each cholestero1 in a HDL 

,^7U ~7U©£*«fcO^ I?*'™' a i DL fraCti0n ' 3nd 3 VLDL fraCti0n - 

-r**-*-*? *-*hbI+ - I \ /-m However > thls invention is not limited to these. 
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[Example 1] 

The confirmation result of turbidity 

The compound shown to Table 1 to buffer is 

added, it considered as the reagent. 

VLDL and LDL which were obtained by super- 

centrifugation (100,000G) operation, the HDL 

fraction, the normal human blood serum, and 

the chyle test substance were used for the test 

substance. 

A measurement adds reagent 180 microliter to 
test-substance 5 microliter, and incubates it for 
5 minutes at 37 degrees-Celsius, at this point, 
turbidity was confirmed with absorbance with a 
dominant wavelength of 340 nm at the point. 
The kit marketed as a contrasting method, 
DataMina -L HDL-C (Kyowa Medex make), 
Cholestest HDL (Daiichi Pure Chemicals 
Industrial company make), and the 1st reagent 
of a HDL-C direct Wako (Wako-Purechemical 
company make) were used. 
Moreover, the reagent modeled after the 
Example as described in each gazette of Patent 
No. 2600065 gazette, Unexamined-Japanese- 
Patent No. 8-201393 gazette, and 
Unexamined-Japanese-Patent No. 9-96637 
gazette was also prepared. 
Operation followed the Example of the 
operation manual attached to the kit, and each 
gazette description. 
A result is shown to Table 1 . 
With the reagent which added the compound 
used in this invention, it finds that turbidity does 
not arise. 
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it £ m « 
cm «) 




VLDL 


LDL 


HDL 








0.000 


0.000 


0.000 


0.000 


0.000 


il mm o l/l) 


0.000 


0.000 


0.000 


0.005 


□ .000 


"J ? X (8) TU> 
(1 mm ol/i) 


0.000 


O.000 


0.000 


0.005 


0.OOG 




0.001 


0.003 


0.000 


0.004 


0.002 




0.027 


0.099 


0.036 


0.000 


0.043 




0.000 


0.000 


0.000 


0.000 


0.003 


(0. 1%) 


0.000 


0.000 


0.002 


0.009 


0.003 


fo.24ng/ml Becker titer) 


0.051 


0.065 


0.003 


0.076 


0J369 




0.003 


0.011 


0.001 


0.009 


0.002 




0.003 


0.000 


0.000 


0.000 


0.003 




0.013 


0.000 


0.000 


0.008 


0.002 




0.001 


o.ooo 


0.000 


0.000 


0.000 




0.000 


0.000 


0.000 


0.003 


0.000 


p c5. G ?M 


0.001 


0.002 


0.000 


0.000 


0.000 


P (5. G 1*) 00 


0.008 


0.000 


0.000 


0.000 


0.005 


P (S. G !M° 


0.000 


0.000 


0.000 


0.000 


0.000 


Tff«+ v h 




+ -h 

0.106 


+ + + 

1 .060 


0.006 


+ + 

0.186 


•M- 
0.873 


HDL 


+ + 
0.241 


+ + 4- 
1.341 


0.004 


+ + 
0.565 


+ + + + 
2.277 


HDL-C y< P 


+ + 
0.216 


+ + 
0.487 


0.013 


+ + 
0.596 


+ + + 

1.496 


###2600065 *|&fa 


0.161 


+ + 
0.831 


0.000 


+ + 4- 
1.913 


+ + + + 

3.220 


4#&fl¥8-201393^&« 


0.026 


+ + 
0.101 


+ 

0.099 


+ + 
0.354 


+ + + + 
2.093 


#&3¥9-96637 


0.522 


++++ 
2.604 


O.045 


+ +■ + 
1.008 


+ + 
0.874 



Top row (left to right): Compound Name (Concentration), Test Substance (VLDL, 
LDL, HDL, Blood serum, Chyle blood serum) 

Left column (top to bottom): 
Sulfuric-acid calix (4) arene, 
Sulfuric-acid calix (6) arene, 
Sulfuric-acid calix (8) arene (1 mmol/L), 
Dextran sulfate sodium (0.1%), 
Phosphotungstic acid sodium (0.1%), 



03/04/14 



28/39 



(C) DERWENT 



JP11-155595-A 



THOMSON 



DERWENT 



Polyacrylic acid (0.1%), 

gamma- carrageenan (0.1%), 

Apo-B antiserum (0.24 mg/ml Becker titer), 

oncanavalin A (0.05%), 

HP-gamma-CD (0.1%), 

DM-beta-CD (0.1%), 

Heparin sodium (0.1%), 

Sodium alginate (0.1%), 

PEG200 (0.1%), 

PEG4000 (0.1%), 

PEG6000 (0.1%), 

Commercial kit (DataMina- L HDL-C, Cholestest HDL, HDL-C direct Wako), 
Patent No. 2600065 gazette, 
Patent No. 8-201393 gazette, 
Patent No. 9-96637 gazette 
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[0044] 

note 1) The upper stage of each compound : 
showing the intensity of turbidity. 
Lower stage: Showing change of the 
absorbance by the composite-body formation 
which deducted absorbance of a test substance 
in 340 nm. 
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[0045] 

note 2) The symbol of front Naka shows the 

following turbidity. 

- : do not becoming turbid, 

+ : turbidity of the degree of low, 

+ + : turbidity of the degree of inside, 

+ ++ : high degree turbidity, 

+ +++ : turbidity of an intensity (2.0 or more 

absorbance) 

[0046] 

note 3) The hydrogen atom of the hydroxyl 
group of 2-position of the glucose residue from 
which HP-(gamma)-CD of front Naka 
constitutes a 2-hydroxy-propyl-(gamma)- 
cyclodextrin, and DM-(beta)-CD constitutes 
(beta)-CD, and 6-position shows the (gamma)- 
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fiWTki^SWTk^J^^-^^tb^ cyclodextrin substituted by the methyl group, 

tit fvi-Sf £ fix respectively, pEG shows polyethyleneglycol. 

PEGIisKyxf^iJn- 

10 0 4 7] [0047] 
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[Example 2] 

The assay of the cholesterol in a HDL fraction 
The following reagent 1-A, reagent 1-B, and a 
reagent 2 are prepared, hDL-cholesterol 
concentration was measured. 
Ten blood serums of the general public were 
used for the test substance. 
The measurement was implemented with the 
Hitachi 7170 mold autoanalyzer. 
First, the operating method adds reagent 1-A or 
reagent 1-B to test-substance 5 microliter 180 
microliters, and it carries out a constant 
temperature for 5 minutes at 37 degrees- 
Celsius, at this point, absorbance 1 was 
measured at the point by the dominant 
wavelength of 340 nm, and 570 nm of 
complementary-wave length. 

[0048] 

Furthermore, a reagent 2 is added 60 
microliters and a constant temperature is 
carried out for 5 minutes at 37 degrees-Celsius, 
at this point, absorbance 2 was measured at the 
point by the dominant wavelength of 340 nm, 
and 570 nm of complementary-wave length. 

[0049] 

The difference of absorbance 1 and absorbance 
2 was calculated and the value of a test 
substance was converted by making control of 
known HDL-cholesterol concentration into a 
standard solution. 

As a contrasting method the polyethyleneglycol 
(PG) method was used. 
The PG method used PG pole by International 
Reagents Corp. 

Moreover, the cholesterol concentration of the 
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supernatant liquid after centrifugation was 
calculated using T-CHO reagenPA by 
International Reagents Corp. 
The comparison with the contrasting method 
was shown in Table 2 as a measurement result. 
In reagent 1-A by which the cholesterol oxidase 
is not added, a high value is shown compared 
with the contrasting method. 
However, in reagent 1-B by which the 
cholesterol oxidase was added, it became the 
result of the contrasting method, and the 
favorable result which was well in agreement. 

[0050] 

Manufacture of reagent 1-A 

Buffer 

pH6.5 

Dichloride hydrazinium 
80 mmol/L 

Potassium-sulfate Cinnamomum-camphora (6) 
arene 1 .0 mmol/L 

(beta)- nicotinamide-adenine-dinucleotide 
oxidation type [NAD] 
5.0 mmol/L 



5. 0 
[0 0 5 

m 

pH6. 
8 0 

am 

1. 0 

0- 

D] 



5. 



mm 



o 1/L 



1] 

B©ii 

if WL 

5 

mm o 1/L 
#y ?X (6) 7i/y 
mm o 1/L 

u^vmitm [na 



[0051] 

Manufacture of reagent 1-B 

Buffer 

pH6.5 

Dichloride hydrazinium 
80 mmol/L 

Potassium-sulfate Cinnamomum-camphora (6) 
arene 1 .0 mmol/L 

(beta)- nicotinamide-adenine-dinucleotide 
oxidation type [NAD] 
5.0 mmol/L 

Choleste ioLoxidase 10 
U/ml 



0 mm o 1 / L 
1 0 U/m 1 
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[0052] 

Manufacture of a reagent 2 

H fr $t Buffer 

p H 8 5 pH8.5 

= Wb^K**»I §J£* te -' u/m| dehydrogenase 

2 0 U/m 1 Cholesterol hydrolase 6 

^ux^ru-juMftMB u/ml 
$ 6 U/ 
m 1 



[0 0 5 3] 
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m2] 



[Table 2] 





» 


JH 


& 


Kii 


-A 




- B 


1 


4 


6 . 


7 


5 4 


. 1 


4 7 


3 


2 


3 


3 . 


1 


4 0 


7 


3 2 


2 


3 


5 


2 . 


4 


6 2 


3 


5 6 


0 


4 


2 


7 . 


0 


4 1 


1 


3 2 


5 


5 


4 


0. 


0 


4 9 


2 


4 2 


7 


6 


3 


1 . 


4 


3 8 


S 


3 2 


1 


7 


7 


0 . 


4 


7 6 


4 


7 0 


0 


8 


8 


4 . 


5 


9 3 


2 


8 4 


2 


9 


2 


9 . 


5 


4 3 


4 


3 6 


6 


1 0 


5 


7 . 


5 


6 3 


3 


5 8. 


8 



unit: mg/dL 

Left to right: Test substance, the contrasting method, 
Reagent 1-A, Reagent 1-B 
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[Example 3] 

The assay of the cholesterol in a LDL fraction 
The following reagents 1 and reagents 2 are 
prepared, IDL-cholesterol concentration was 
measured. 

Ten blood serums of the man in the street were 
used for the test substance. 
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The measurement was implemented with the 
Hitachi 7170 mold autoanalyzer. 
First, the operating method adds a reagent 1 to 
test-substance 3 microliter 210 microliters, and 
it carries out a constant temperature for 5 
minutes at 37 degrees-Celsius, at this point, 
absorbance 1 was measured at the point by the 
dominant wavelength of 340 nm, and 570 nm of 
complementary-wave length. 

[0055] 

Furthermore, a reagent 2 is added 70 
microliters and a constant temperature is 
carried out for 5 minutes at 37 degrees-Celsius, 
at this point, absorbance 2 was measured at the 
point by the dominant wavelength of 340 nm, 
and 570 nm of complementary-wave length. 

[0056] 

The difference of absorbance 1 and absorbance 
2 was calculated and the value of a test 
substance was converted by making control of 
known LDL-cholesterol concentration into a 
standard solution. 

By the contrasting method, it found for LDL- 
cholesterol concentration by the Friedwald 
equation. 

The HDL cholesterol value used PG pole by 

International Reagents Corp. 

The total cholesterol value was calculated using 

T-CHO reagent*A by International Reagents 

Corp. 

TG value was calculated using TG reagent *A 
by International Reagents Corp. 
The comparison with the contrasting method 
was shown in Table 3 as a measurement result, 
this method became the result of the 
contrasting method, and the favorable result 
which was well in agreement. 

[0057] 

Manufacture of a reagent 1 

Buffer 

pH7.0 

Potassium-sulfate Cinnamomum-camphora (6) 
arene 1 .0 mmol/L 

Cholesterol dehydrogenase 
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20 U/ml 

(beta)- nicotinamide-adenine-dinucleotide 
oxidation type [NAD] 
5.0 mmol/L 

Cholesterol oxidase 10 
U/ml 

Cholesterol hydrolase 1 
U/ml 



[0058] 

Manufacture of a reagent 2 

Buffer 

pH8.5 

Dichloride hydrazinium 
mmol/L 

Cholesterol hydrolase 
U/ml 



300 
3 



[0 0 5 9] 



[0059] 



[Table 3] 



: tg/ d £ 







* m 


1 


1 1 8 


1 1 6 


2 


1 7 8 


1 7 7 


3 


5 8 


4 5 


4 


1 3 7 


1 4 5 


5 


1 1 3 


1 1 7 


6 


8 0 


8 0 


7 


1 0 2 


1 0 4 


8 


9 3 


9 4 


9 


I 9 2 


1 9 4 


1 0 


i 2 0 


1 2 8 



unit: mg/dL 

Left to right: test substance, contrasting method, this method 
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£<b^ N f*3g2£6 0 /z linx. 
3 7 < C"C5#IWtIiIU -<7)S# 
^■C±S^3 4 0 nmfcct^gfj 
M5 7 0 n m-CKft£ 2 £«| 

UE^WVLDL- 

»tfc^£g 4 fd^ Lfco *&fi> 
#flgifc©JNf * t J: < -ft Lfc& 
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m m 

pH8. 0 

2 0 U/m 1 



[Example 4] 

The assay of the cholesterol in a VLDL fraction 
The following reagents 1 and reagents 2 are 
prepared, vLDL-cholesterol concentration was 
measured. 

Five blood serums of the man in the street were 

used for the test substance. 

The measurement was implemented with the 

Hitachi 7170 mold autoanalyzer. 

First, the operating method adds a reagent 1 to 

test-substance 5 microliter 180 microliters, and 

it carries out a constant temperature for 5 

minutes at 37 degrees-Celsius, at this point, 

absorbance 1 was measured at the point by the 

dominant wavelength of 340 nm, and 570 nm of 

complementary-wave length. 

[0061] 

Furthermore, a reagent 2 is added 60 
microliters and a constant temperature is 
carried out for 5 minutes at 37 degrees-Celsius, 
at this point, absorbance 2 was measured at the 
point by the dominant wavelength of 340 nm, 
and 570 nm of complementary-wave length. 
The difference of absorbance 1 and absorbance 
2 was calculated and the value of a test 
substance was converted by making the blood 
serum of known VLDL-cholesterol 
concentration into a standard solution. 
The ultracentrifugal method was used as a 
contrasting method. 

The comparison with the contrasting method 
was shown in Table 4 as a measurement result, 
this method became the result of the 
contrasting method, and the favorable result 
which was well in agreement. 

[0062] 

Manufacture of a reagent 1 
Buffer 
pH8.0 
Cholesterol 
20 U/ml 
(beta)- nicotinamide-adenine-dinucleotide 



dehydrogenase 
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oxidation type [NAD] 
5.0 mmol/L 
Sodium 

100 mmol/L 

Sodium 

0.1 % 

Cholesterol oxidase 
U/ml 

Cholesterol hydrolase 
U/ml 



chloride 
cholate 
10 
1 



[0063] 

Manufacture of a reagent 2 

Buffer 

pH8.5 

Dichloride hydrazinium 

mmol/L 

Triton 

0.4 % 

Cholesterol hydrolase 
U/ml 



[0064] 



300 
X-100 
3 



1*4] 



[Table 4] 









1 


1 5. 2 


1 3. 2 


2 


1 3. 6 


1 1. 2 


3 


2 6.2 


2 4. 5 


4 


4 1,0 


4 5.6 


5 


2 2.2 


1 8. 5 



unit: mg/dL 

Left to right: test substance, contrasting method, this method 
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[0065] 



[0 0 6 6] 

(v^ h y 
y^efr£^ji£ 

[0 0 6 7] 

5: £^T*§6 0 



[EFFECT OF THE INVENTION] 

According to this invention, it is made to react 
with a cholesterol oxidase at the 1st reaction. 
By making it react with a cholesterol 
dehydrogenase at a 2nd reaction, the influence 
of the cholesterol derived from fractions other 
than the lipoprotein fraction made into the 
objective can be eliminated. 



[0066] 

The assay of the cholesterol in a specific 
lipoprotein fraction can be carried out without 
further aggregating the lipoprotein in a 
biological sample according to this invention. 
Namely, into the reagent for a measurement, 
without it aggregating the lipoprotein in a 
biological sample by including calix arenes, its 
derivative, a poly anion, polysaccharides, such 
as cyclodextrins, a water-soluble polymer, etc. 
in a reaction liquid, and the assay of the 
cholesterol in a selectively specific lipoprotein 
fraction can be carried out, without receiving the 
influence of another lipoprotein. 



[0067] 

By the method of this invention, and the method 
using the reagent kit of this invention, since the 
separation fraction of the centrifugation fraction 
etc. is unnecessary, operation is more simple 
than the above thing. 

The problem in a measurement error or an 
artificial factor can be decreased. 
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[0068] 

Moreover, it can apply to the method using a 2 
types of reagent. 

Therefore, the continuous measurement using 
the autoanalyzer of a general purpose mold is 
attained, it can multichannelize with another 
inspection item and can measure. 
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